Metabolically active extracellular vesicles released from hepatocytes under drug-induced liver-damaging conditions modify serum metabolome and might affect different pathophysiological processes.
Hepatocytes are involved in the endogenous and drug metabolism; many of the enzymes involved in those processes are incorporated into extracellular vesicles and secreted into the bloodstream. Liver-damaging conditions modify the molecular cargo of those vesicles significantly. However, no information about the effect of these hepatic vesicles on the extracellular environment is available. Drug-induced liver damage increases the number of circulating extracellular vesicles and affects the release and content of hepatocyte-derived vesicles. In this work, we evaluated the metabolic effect of these vesicles on the composition of the serum. We performed a targeted ultra-high performance liquid chromatography-mass spectrometry (UHPLC-MS) metabolomics analysis of serum samples. The samples had been first incubated with hepatic extracellular vesicles from hepatocytes challenged with acetaminophen or diclofenac. The incubation affected the serum levels of 67 metabolites, such as amino acids and different species of lipids. The metabolites included various species of phosphatidylcholines and phosphatidylethanolamines. These compounds are the components of biological membranes; our observations suggest that the vesicles might take part in remodelling and maintenance of the membranes. Alterations in the levels of some other serum metabolites might have deleterious consequences, for example, the tetracosanoic acid with its cardiovascular effects. However, some of the metabolites whose levels were increased, including alpha-linoleic and tauroursodeoxycholic acids, have been reported to have a protective effect. Our targeted metabolomics analysis indicated that the hepatic extracellular vesicles act as nano-metabolic machines supplying the extracellular environment with the means to integrate diverse tissue responses. In conclusion, we show that the hepatic extracellular vesicles are metabolically active and might play a role in the physiopathological response to hepatic insults, including drug-induced liver injury.